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Forestry  Scientists  Find: 


fTasty  Bark'  Draws  Elm  Disease  Carrier 
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Scientists  of  the  USDA  Forest  Service  and  Ohio  State  University, 
working  cooperatively,  have  been  able  to  purify  and  identify  two  chemical 
compounds  in  the  bark  of  the  elm  tree.    These  compounds  are  new  to  science. 
Now  it  seems  that  when  they  occur  together,  as  they  do  in  the  bark  of  an 
elm  twig,  the  bark  becomes  tasty  and  appetizing  to  the  European  elm  bark 
beetle  and  tempts  the  insect  to  feed  on  the  tree.    Making  the  discovery 
were  chemists  Raymond  W.  Doskotch  and  Sujit  K.  Chatter ji  of  the  OSU 
Department  of  Pharmacy  at  Columbus,  Ohio,  and  Forest  Service  entomologist 
John  W.  Peacock  of  the  Northeastern  Forest  Experiment  Station's  Forest 
Insect  and  Disease  Laboratory,  Delaware,  Ohio. 

The  smaller  European  elm  bark  beetle  is  the  carrier  of  Dutch  elm 
disease  fungus,  one  of  the  most  serious  destructors  of  shade  trees  in  the 
United  States.    The  disease  has  already  killed  40  percent  of  the  nation's 
native  elm  shade  trees  and  continues  to  destroy  at  the  rate  of  400,000 
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The  toll  takan  by  Dutch  elm  disease 
is  evident  among  AmzAtcan  elm  t/iees 
in  city  parks  and  along  city  streets 
astound  the  coantAy . 


each  year.    The  carrier  beetle,  which 
breeds  in  dying  elms  and  transmits 
the  disease  while  feeding  on  healthy 
trees,  has  been  under  study  in  attempts 
to  cut  the  disease  by  limiting  the 
carrier's  movement.    Of  special  in- 
terest, as  an  inroad  to  managing  the 
carrier,  has  been  the  reason  why 
beetles  choose  only  elm  twigs  to 
feed  on. 

Scientists  now  know  the  reason 
to  be  two  chemical  compounds  -- 
(+)-catechin-5-beta-D-xyl opyranoside 
and  lypeyl  cerotate. 

The  isolation  of  these  two  pure 
compounds  was  a  tedious  operation. 
Two-to-four-year  old  elm  twigs  were 
collected  and  stripped  of  their  bark. 
The  bark  was  pulverized  and  extracts 
of  it  were  then  obtained  by  constantly 
flushing  a  solvent  over  it.  The 
solvent  was  eventually  evaporated  and 
residues  or  extracts  which  remained 
were  tested  on  the  degrees  of  feeding 
interest  they  stimulated.    By  al- 
lowing 100  beetles  to  feed  at  will 
on  elderberry  pith  discs,  treated  in 
some  cases  with  various  bark  chemicals 


Vor.est  Service  entomologist,  Vr..  John  W.  F 
stationed  at  the  V  or.es  t  Insect  and  Viscose 
or.ator.y,  VelawaAe,  Ohio,  tested  the  -teAjs 
the  Vutch  elm  disease  cajirter.- insects  to  X 
bank  and  various  extracts  oh  it. 
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kotck  [I. )  and 
Sujit  K.  Chatter,  ji 
U.  )  oh  Ohio  State 
University' 6  Depart- 
ment oh  Vharmacy  an- 
alyzed the  elm  bank 
intensively  to  as- 
certain its  6pecih^ 
chemical  components . 


and  in  others  with  an  inert  sub- 
stance, scientists  were  able  to 
determine  the  number  of  beetles  feeding 
on  what.    A  combination  of  the  two 
pure  chemicals  interested  the  beetles 
in  feeding  almost  as  often  as  the 
initial  crude  extract  of  elm  bark. 

The  Ohio  scientists  worked  for 
four  years  on  this  study  and  as  many 
as  100  extracts  of  elm  bark,  extract 
fractions,  and  pure  chemical  com- 
pounds were  bioassayed  and  appraised 
for  their  feeding -stimulant  activity. 
Of  all  of  these,  only  the  two  mentioned 
showed  any  consistent  activity. 

This  new  information  about  the 
chemical  feeding  stimulants  may  enable 
scientists  to  devise  new  approaches  to 
turn  the  insect  off  and  thus  control 
the  disease  it  transmits.  Entomologists 
and  chemists  may  go  into  the  field  to 
find  trees  with  lesser  amounts  of 
chemicals,  then  geneticists  may  use 
them  as  breeding  stock  to  breed  other 
trees.    Or  scientists  may  devise 
chemical  treatments  to  mask  the  at- 
tractiveness of  the  feeding  stimulants 
or  to  prevent  their  production. 


Scone*  o{  beetle*  wen.e  allowed  to 
heed  on  eldexbeJiny  pith  di*c* 
tneated  with  vaniou*  extyiact*  o£ 
elm  bank.    The  in*ect*,    *uch  a* 
the  one.  *hown  finding  In  the  dl*h 
above.,     hound  di*c*  tneated  with 
a  combination  oh  the  two  elm  bank 
compound*  equally  a*  appealing  a6 
the.  cnude  elm  bank  extnact  it*elh. 


Ike.  combined  ne*eanch  wonk  o{  both. 
Ton.e*t  SqjwX.cc  and  Ohio  State  Univ- 
e/t*ity  *  dentin t*  Ahowed  that  the 
AmalleJi  European  elm  bank  beetle  i* 
attracted  by  the  combination  oh  two 
chemical  compound*  fiound  In  the  elm 
tnee'*  bank.    Tht*  inanimation  will 
hopeiutly  help  {utun.e  *  cienti*t* 
develop  new  inAect  and  Dutch  elm 
di*ea*e  contnol  pnogn.amt>. 
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each  year.    The  carrier  beetle,  which 
breeds  in  dying  elms  and  transmits 
the  disease  while  feeding  on  healthy 
trees,  has  been  under  study  in  attempts 
to  cut  the  disease  by  limiting  the 
carrier's  movement.    Of  special  in- 
terests an  inroad  to  managing  the 
carrier,  has  been  the  reason  why 
beetles  choose  only  elm  twigs  to 
feed  on. 

Scientists  now  know  the  reason 
to  be  two  chemical  compounds  -- 
(+)-catechin-5-beta-D-xylopyranoside 
and  lypeyl  cerotate. 

The  isolation  of  these  two  pure 
compounds  was  a  tedious  operation. 
Two-to-four-year  old  elm  twigs  were 
collected  and  stripped  of  their  bark. 
The  bark  was  pulverized  and  extracts 
of  it  were  then  obtained  by  constantly 
flushing  a  solvent  over  it.  The 
solvent  was  eventually  evaporated  and 
residues  or  extracts  which  remained 
were  tested  on  the  degrees  of  feeding 
interest  they  stimulated.    By  al- 
lowing 100  beetles  to  feed  at  will 
on  elderberry  pith  discs,  treated  in 
some  cases  with  various  bark  chemicals 


and  in  others  with  an  inert  sub- 
stance, scientists  were  able  to 
determine  the  number  of  beetles  feeding 
on  what.    A  combination  of  the  two 
pure  chemicals  interested  the  beetles 
in  feeding  almost  as  often  as  the 
initial  crude  extract  of  elm  bark. 

The  Ohio  scientists  worked  for 
four  years  on  this  study  and  as  many 
as  100  extracts  of  elm  bark,  extract 
fractions,  and  pure  chemical  com- 
pounds were  bioassayed  and  appraised 
for  their  feeding 'Stimulant  activity. 
01  all  of  these,  only  the  two  mentioned 
showed  any  consistent  activity. 

This  new  information  about  the 
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Tonzst  SzAvicz  zntomologiAt,  Vk.  John  W.  Peftfe, 
itatlonzd  at  thz  Toxest  Insect  and  Vlszaseli 
onatony,    Delaware,  Ohio,    tzstzd  thz  Kesytioi 
thz  Vatch  zlm  disease  canAizA- insects  to  Mm 
bank  and  various  extracts  of  it. 


Scones  of  beetles  wzaz  allowed  to 
feed  on  eldenbenAy  pith  discs 
treated  with  vantous  exZnactS  of, 
zlm  baAk.    Thz  insects ,    inch  ai 
thz  onz  shown  feeding  in  thz  dish 
abovz,    hound  disci  txzatzd  with 
a  combination  of  thz  two  zlm  bank 
compounds  equally  as  appealing  as 
thz  crude  zlm  bank  extract  itszlf. 


Thz  combinzd  Aeszarch  work  of  both 
Vonest  Service  and  Ohio  Statz  Univ- 
ersity scientists  showed  that  thz 
smaller  EuAopzan  zlm  bank  bzztlz  is 
attnactzd  by  thz  combination  of  two 
chemical  compounds  found  in  thz  elm 
tree's  bank.    Thts  infonmation  will 
hopzfullxj  hzlp  future  scientists 
dzvzlop  new  insect  and  dutch  zlm 
diszasz  control  pnognams. 


Thtb  aj>  a  ScolytuA 
malZUtAAjQUtuU> .  BetteA 
known  at  the  bmaJULoA 
European  elm  bank 
beetle.,  it  U>  one 
the  known  canxieAA  o£ 
Dutch  elm  disease, 
which  caut>ej>  a 
400,  000  ycanly  death 
Kate  among  native. 
American  elms. 


The.  maULvi  European  eJbr\  bank  beetle  fieedU  on  the 
bank  In  cAotcheA  o&  young  eJtm  tneet . 


Thl6  u>  evidence  o{  beetle 
feeding  on  a  twig. 


The  complete  test  results  are 
available  in  a  paper  by  the 
three  scientists.  Reprints 
are  available  from:  Informa- 
tion Services,  NEFES,  6816 
Market  St.,  Upper  Darby,  Pa. 
19082. 


